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Abbreviations

BC=black carbon

CO=carbon monoxide
ECG=electrocardiogram
NO,=nitrogen dioxide
Os3=0zone

PM, s =particle mass <2.5 pg/m’
SO,=sulfur dioxide

TEOM=Tapered Element Oscillating Microbalance
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Abstract

Increased levels of daily ambient particle pollution have been associated with increased
risk of cardiovascular morbidity. Black carbon (BC) is a measure of the traffic-related
component of particles. We investigated associations between ambient pollution and ST-
segment levels in a repeated measures study including 269 observations on 24 61-to-88
year-old active Boston residents each observed up to 12 times from June to September,
1999. The protocol involved continuous Holter ECG monitoring including 5 minutes of
rest, 5 minutes of standing, 5 minutes of exercise outdoors, 5 minutes of recovery, and 20
cycles of paced breathing. Pollution-associated ST-depression was estimated for a 10th
to 90th percentile change in BC. We calculated the average ST-segment level, referenced
to the P-R isoelectric values, for each portion of the protocol. The mean BC level in the
previous 12 hours, and the BC level 5 hours prior to testing, predicted ST-segment
depression in most portions of the protocol, but the effect was strongest in the post-
exercise periods. During post-exercise rest, an elevated BC level was associated with —
0.1 mm ST-segment depression (p=0.02 for 12-h mean BC; p=0.001 for 5-h BC) in
continuous models. Elevated black carbon also predicted increased risk of ST-segment
depression >0.5 mm amongst those with at least one episode of that level of ST-segment
depression. Carbon monoxide was not a confounder of this association. ST-segment
depression, possibly representing myocardial ischemia or inflammation, is associated

with increased exposure to particles whose predominant source is traffic.





